Prevalence and severity of childhood behavioral problems differ between boys and girls, and in psychiatry, testing for gender differences is common practice. Population-based studies show that many psychopathology scales are (partially) Measurement Invariance (MI) with respect to gender, i.e. are unbiased. It is, however, unclear whether these studies generalize towards clinical samples. In a psychiatric outpatient sample, we tested whether the Child Behavior Checklist 6-18 (CBCL) is unbiased with respect to gender. We compared mean scores across gender of all syndrome scales of the CBCL in 3271 patients (63.3% boys) aged 6-18. Second, we tested for MI on both the syndrome scale and the itemlevel using a stepwise modeling procedure. Six of the eight CBCL syndrome scales included one or more gender-biased items (12.6% of all items), resulting in slight over-or under-estimation of the absolute gender difference in mean scores. Two scales, Somatic Complaints and Rule-breaking Behavior, contained no biased items. The CBCL is a valid instrument to measure gender differences in problem behavior in children and adolescents from a clinical sample; while various gender-biased items were identified, the resulting bias was generally clinically irrelevant, and sufficient items per subscale remained after exclusion of biased items.
Introduction
The high burden of psychiatric morbidity in children and adolescents (Angold et al., 1996; Ford et al., 2003;  Females predominantly display more problems in internalizing behavior, whereas males display more problems in externalizing behavior (Hankin and Abramson, 2001; Heptinstall and Taylor, 2002; Nolen-Hoeksema, 1990; Sterba et al., 2007) .
There are many theories why gender differences occur, varying from psychometric (e.g. response bias; de Winter et al., 2005; Rogler et al., 2001) and social (e.g. help seeking behavior, social support, and socio-economic status; Lee et al., 1995; Piccinelli and Wilkinson, 2000; Vlassoff, 1994) , to biological factors (e.g. for neurodevelopmental conditions females require more mutations in the genome to reach the clinical threshold; Jacquemont et al., 2014) . From a psychometric perspective, gender differences might be augmented through the nature of our measurement models. Because mental disorders cannot be observed directly, they are considered to be latent disorder dimensions measured by individual items that relate to manifest behavioral features. Consequently, current measurement models rely on the underlying item structure to assess mental disorders and gender-specific items might influence prevalence estimates. For example, if an instrument designed to measure conduct problems includes typically male items (e.g. physical violent behavior) while females show more relational aggression (e.g. social exclusion), it could capture conduct problems expressed by females inadequately, inflating the male prevalence rates.
Different prevalence rates across gender are not necessarily problematic because gender-specific norms, cutoffs, or measurement models can remedy gender specific endorsements (for an example of gender-and age-specific factor structures in childhood problem behavior see Achenbach and Edelbrock, 1979) . However, it becomes problematic when females, given a certain level of construct severity, have a different probability to answer specific items affirmatively compared to males. For instance, a depression-related item "crying" could show gender-bias if girls in general tend to cry more often than boys, while their depression levels are identical. In other words, girls have a higher probability to endorse this item than boys even if their depression level is similar to that of boys. If this is the case, the item not only reflects depression, but also gender differences that are unrelated to depression level. The presence of such biased items renders composite scores based on these items incomparable across gender, and could thus lead to an over-or under-estimation of the gender difference (e.g. Van der Sluis et al., 2010) . Hence, comparison of (subscale) scores on instruments or questionnaires across gender, can only be meaningful if one has established that the subscales measure the same construct in both groups, i.e. whether they are "Measurement Invariance" (MI) with respect to gender. MI thus implies that a measurement instrument measures the same underlying factors or latent traits across groups (Mellenbergh, 1989; Meredith, 1993) .
MI has been extensively studied in item response theory (Vandenberg and Lance, 2000) , and specific guidelines concerning the development of measurement instruments from the American Psychological Association (APA, 1999) and the International Test Commission (2010) have emphasized the importance of MI. Consequently, MI has now been investigated in a wide variety of measurement instruments across variables like culture (e.g. Belon et al., 2014; Boyraz et al., 2013; Fergus and Wu, 2013; Trent et al., 2013; Van Lieshout et al., 2011) , age (e.g. Abdellaoui et al., 2012; Dakanalis et al., 2013; Keefer et al., 2013; Mathyssek et al., 2013; Rosen et al., 2013; Schlotz et al., 2011; Willoughby et al., 2012) , time (e.g. Ferro and Boyle, 2013; Mathyssek et al., 2013; Rosen et al., 2013) , and patient subgroups (e.g. Ferro et al., 2014; Spinhoven et al., 2014 ). An overview of recent (2010 onwards) studies testing MI across gender in problem behavior in childhood and adolescence is presented in Table 1 . In short, most studies provide evidence for unbiased measurement instruments between boys and girls from a general population in childhood and adolescence, although several report partial violation of MI due to gender-bias in specific items (partial invariance). Typical biased items are "not being loved" and "crying a lot" (boys and girls, respectively, score higher than expected given their latent trait scores) (Lundervold et al., 2013; Verhoeven et al., 2013; Wu and Huang, 2014) .
The Child Behavior Checklist (CBCL) is a parent-rated measurement scale designed to assess problem behavior in children and adolescents in a reliable and cost-effective way (Achenbach and Rescorla, 2001; Pauschardt et al., 2010) . In clinical settings, the CBCL is broadly used in clinical settings to assess problem behavior in referred children. Therefore it is important to specifically investigate the psychometric properties of the CBCL in a clinical, referred sample. Most studies investigating MI in scales measuring problem behavior in children and adolescents were conducted in population-based samples. The aim of the present study is to test whether the interpretation of the scores of the CBCL scales is similar for boys and girls in a referred clinical sample. Given observed gender differences in presentation of symptoms at the time of referral, it is important to exclude the possibility of gender-related item bias in clinical samples. Further, presentation of symptoms in boys and girls may differ at the time of referral to a child psychiatric clinic. For instance, Measurement bias in childhood psychopathology van der Sluis et al. (Contractor et al. 2013; Frazier et al. 2014) . In a full invariance model, no items are biased. In a partial invariance model, one or more items/scales are biased and the instrument often is MI with those biased items removed. In strict invariance, factor loadings, thresholds, and residuals could be constrained to be equal across gender, but it was not tested whether the latent factor means of both gender groups were equal. Abbreviations: Gen. = General; US = United States.
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in autism spectrum disorders girls in the early years appear to have better social skills than boys, but later on their problems become more obvious, and may actually have a more severe presentation than boys (Kirkovski et al., 2013; Kopp and Gillberg, 1992) . Testing MI across gender in a clinical sample in measurement scales designed to assess problem behavior in children and adolescents, such as the CBCL, can provide information on the diagnostic value of items, as more clinical weight can be given to unbiased items. Another advantage of testing for MI in a large clinical sample is that, compared to population-based samples, clinical samples have higher endorsement on scales measuring problem behavior by nature, which allows evaluation of the original item categories and increases specificity of the measurement model. In samples with low endorsement, such as population-based samples, these categories are often collapsed which can result in a loss of information. Therefore, the aim of the present study is to study gender differences in mother-reported problem behavior in a sample of children and adolescents from an outpatient clinic. Specifically, we investigate whether scores obtained with the CBCL are MI with respect to gender in this population. The CBCL has been widely used in population and clinical samples to obtain an indication of eight dimensions of problem behavior. We expect to identify more biased items in comparison with a population-based sample, as clinical samples tend to diverge more than population-based samples.
Method

Sample
Data were collected in a total of 3498 children visiting the outpatient clinic of the department of child and adolescent psychiatry at the Sophia Children's Hospital at the Erasmus Medical Center in Rotterdam from January 2001 until January 2012. At registration at the clinic, children and their parents received a standardized selection of questionnaires from the Achenbach System of Empirically Based Assessment (ASEBA; Achenbach, 1991) as part of routine assessment. The CBCL is part of the ASEBA and was filled in by the mother before the first appointment at the outpatient clinic. The Committee on Research Involving Human Subjects in the Netherlands approved this procedure. Following a series of exclusion criteria, 227 subjects were excluded (N = 6, aged > 18 years; N = 27, owing to > 8 missing item-scores on the CBCL; N = 194, owing to psychiatric symptoms caused by severe medical conditions), resulting in a final sample size of 3271.
The outpatient clinic is organized in specialized teams (e.g. internalizing) to which a child is assigned depending on the reason for referral, and the child's complaints. Although children were referred to the clinic because of emotional or behavioral problems, not all children received a clinical diagnosis after full diagnostic examination. In the final sample 68% of the children received at least one diagnosis according to the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV; APA, 2000).
Child behavior checklist (CBCL)
To assess problem behavior, the third version of the Child Behavior Checklist for Ages 6-18 (CBCL/6-18, version 2001) was used (Achenbach and Rescorla, 2001 ). Psychometric properties of the Dutch translation are good with internal consistency (Cronbach's alpha) of internalizing and externalizing problems above 0.78 in childhood and adolescence (Verhulst and Van der Ende, 2013) . All CBCL items are scored on a three-point ordinal scale (0 = not true, 1 = somewhat or sometimes true, and 2 = very true or often true). Of the 120 items, 103 can be arranged in eight, culturally independent (Rescorla et al., 2012) 
Statistical analyses
All descriptive analyses were performed in SPSS v.20. MI analyses were performed in Mplus v.7 (Muthén and Muthén, 2012) . First, we describe psychometric qualities of the different syndrome scales for the total sample. Mean scores, standard deviations, scale range, and skewness were computed for the syndrome scales' sum scores. Cronbach's alpha (Cronbach, 1951) was evaluated (values above 0.75 indicate good internal consistency).
In the MI analyses, CBCL scores of boys (N = 2069; mean age 9.85, standard deviation [SD] = 2.69) were compared to the scores of girls (N = 1202; mean age 11.41, SD = 3.24; girls were significantly older compared to boys: t(2149.97) = À14.10, p < 0.001). Since age is known to have a moderating effect on item prevalence (Contractor et al., 2013) , age was included in the factor models as a covariate on all items, with the age effects freely estimated in boys and girls separately. As we van der Sluis et al.
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investigated eight syndrome scales, we adopted a Bonferroni corrected α of 0.05/8 = 0.00625.
Measurement invariance (MI) analyses
MI with respect to gender was tested for each of the eight syndrome scales separately in a multi-group Confirmatory Factor Analysis (mgCFA) for ordinal data. For each scale, the baseline models used in the MI investigation were identical to the factor models presented in the manual of Achenbach and Rescorla (2001; see earlier) . Specifically, we specified for each syndrome scale only one latent continuous factor on which the scale-specific items loaded. We assumed an underlying normal distribution of liability with two thresholds to model the three original response categories of the observed items. All steps required to test MI with ordinal items are described and discussed elsewhere (Millsap and Yun-Tein, 2004; Widaman and Reise, 1997) . Here, we give a short overview of the model constraints that are introduced in a step-wise fashion to test for MI with respect to gender. These steps, implications, and constraints are summarized in Table 2 . First, we tested for configural invariance across gender. In this step, the configuration of factor loadings, and if necessary additional correlated residuals, is required to be the same across gender, yet the values of the estimated model parameters are allowed to vary between boys and girls. In all MI analyses, boys were considered the reference group. For reasons of identification (Millsap and YunTein, 2004) , the factor means were fixed to zero in boys, while all item thresholds were estimated freely. In the girls, the first of the two thresholds per item were constrained to be equal to those of boys, and in one item (the reference item), the second threshold was constrained to be equal across gender as well. All remaining thresholds were estimated freely in girls, as were the factor means. Factor variances were fixed to one in both groups, and residual variances were fixed to one in the boys and estimated freely in girls. If fit indices (see later) indicated that the specified one-factor model did not describe the data well (i.e. did not explain all (co)variance in the data), we examined the modification indices calculated by Mplus (i.e. indices of local misfit in the model) to trace the source of the misfit, and introduced additional residual correlations between highly correlating items, to arrive at an adequate baseline model. Such additional correlations were then introduced in both gender groups, to retain an identical configuration of parameters in the baseline model.
Second, metric invariance was tested, i.e. is the function relating the observed items to the latent factor identical in boys and girls. This step entails constraining all factor loadings to be equal in boys and girls. As a result of these constraints, constraining the factor variance in both groups to one for identification purposes becomes superfluous; the factor variance remained fixed to one in boys but was estimated in girls. The fit of this model was compared to the fit of the configural invariance model and a significant deterioration in fit indicated that not all factor loadings were identical across gender, implying ≥1 items did not represent the latent trait equally well in both gender groups. Such items are considered biased.
Third, strong factorial invariance was tested, which implies a restriction on the means structure of the data. Specifically, strong factorial invariance concerns the question whether the mean differences observed between boys and girls in the observed items can all be explained by mean differences on the latent factor. This step thus entails constraining all thresholds to be equal between boys and girls. Consequently, the factor mean could be estimated freely in the girls group, while the factor mean in the boys group remained fixed to zero for reasons of identification. Significant deterioration in the fit of this model compared to the metric invariance model indicates the gender differences on the latent level cannot account for all gender differences in the observed item scores. Items for which the gender differences in observed scores cannot be explained by gender differences on a latent level, are also considered biased.
Fourth, we tested strict factorial invariance by fixing the residual variances (variance not explained by the factor model) to one in both groups. In previous models, residual variances were fixed to one in the reference group, but were estimated freely in girls for model identification. If the assumption of strict factorial invariance holds, then all differences between boys and girls in the means and covariance structure of the data can be accounted for by differences in the latent factor.
Finally, when at least strong factorial invariance proved tenable (i.e. strict factorial invariance is not a prerequisite for testing full MI) we tested full MI by constraining the factor mean of girls to be identical to the factor mean of the boys, which was fixed to zero for reasons of identification. Fixing the factor mean in girls to zero thus tested whether boys and girls differ with respect to their mean latent syndrome level.
We note that when items were identified as biased, the parameters inducing the bias (e.g. factor loadings, thresholds) were subsequently allowed to take on different values in boys and girls. As a consequence, these items were effectively eliminated from the latent model. That is, these items, although still in the model, did not contribute to possible gender differences on a latent level.
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van der Sluis et al. (Yu, 2002 ) with values larger than 0.95 indicating good fit. Also, we fitted all models using the weighted least squares mean variance (WLSMV) adjusted estimation. As the WLSMVestimator does not follow a chi-squared distribution, the DIFFTEST option in Mplus was used to make model comparisons using chi-square difference (χ 2 diff ) tests between models. If these fit indices indicated misfit, we inspected the modification indices to check whether relaxation of parameters resulted in a better model fit (decrease of the RMSEA, increase of the CFI, and decrease of χ 2 diff ). Mplus applies pair-wise deletion to accommodate missingness in the raw data when WLSMV is used.
Results
The distribution of all children over the different diagnostic teams is shown in Table 3 . The distribution of boys and girls across the teams differed significantly (χ 2 (4, 3271)=479.201, p < 0.001). Boys were mostly referred to the developmental disorders (38%), internalizing (30%), and externalizing (27%) teams. In girls, almost half (47%) of the total patient group was referred to the internalizing disorders team and the remaining girls were equally distributed over externalizing (15%), somatoform (12%), developmental (16%), and eating (10%) disorder teams.
Descriptive statistics and psychometric properties of the different syndrome scales are provided in Table 4 . In all syndrome scales, the range of observed scale scores was very similar between boys and girls. Internal consistencies were lower for boys in all syndrome scales except Thought Problems.
Measurement invariance (MI) across gender
Here we provide a concise description of the outcomes from the MI analyses. Details regarding fit statistics and procedures are included in the Supporting Information. Note: The number of patients per team are displayed; column and row percentages provided between brackets. The number of patients per primary DSM-IV classification are displayed, primary classifications with N < 50 are not displayed. The gender ratio reflects the relative frequency of boys over girls in each team, a ratio below one indicates a higher frequency of girls compared to boys.
Anxious/depressed
A one-factor model did not describe the variance-covariance structure of the 13 Anxious/Depressed items adequately (RMSEA = 0.089, CFI = 0.907). Modification indices showed that the misfit was mainly due to five items that correlated higher than could be accommodated by the one-factor model. Including four correlated residuals (three to accommodate the additional correlations between "feels unloved", "feels worthless", and "talks of suicide", and one between "feels too guilty" and "fears"), resulted in a significant improvement of the fit (χ 2 diff (4) = 1014.73, p < 0.001), and this extended one-factor model proved an adequately fitting baseline model in both boys and girls (RMSEA = 0.057, CFI = 0.963). Constraining the factor loadings to be equal across gender resulted in a significant deterioration of fit (χ 2 diff (12) = 92.93, p < 0.001), which was mainly due to the item "cries a lot", which had a higher factor loading in girls than in boys. Freely estimating the factor loading for this item only in both groups resulted in a significant improvement of model fit (χ 2 diff (1) = 48.86, p < 0.001); this model fit well (RMSEA = 0.055, CFI = 0.963). As this implies that this particular item is gender-biased, all parameters for this item were estimated freely between groups in subsequent models. Constraining thresholds and residuals to be equal across gender (strong and strict factorial invariance, respectively) did not result in significant deterioration of the model fit but constraining the latent factor means did (χ 2 diff (1) = 37.27, p < 0.001), indicating that girls scored significantly higher than boys on anxious depressed behavior (d = À0.260).
Withdrawn/depressed
In the configural model containing eight items, two residual correlations were specified between items "won't talk" -"secretive" and "enjoys little" -"shy or timid" (improvement in model fit χ 2 diff (2) = 254.55, p < 0.001), resulting in a baseline model with adequate fit (RMSEA = 0.065, CFI = 0.971). The tests for metric and strong invariance showed that three out of eight items were gender-biased (metric: "unhappy, sad or depressed" loaded more strongly in girls than in boys; strong: the first threshold of the items "enjoys little" and "shy or timid" was higher and lower, respectively, in girls). In this abridged model, the latent factor mean, now effectively based on the remaining five items ("rather be alone", "won't talk", "secretive", "lacks energy", and "withdrawn") , did not differ significantly between boys and girls (χ 
Somatic complaints
The configural model contained 11 items and required two residual correlations ("nausea" -"feels dizzy" and "nausea" -"vomiting") to overcome local misfit (χ 2 diff (2) = 168.40, p < 0.001). The resulting baseline model had Note: The range indicates the highest obtained score in the sample minus the lowest obtained score. As the lowest score is "0" in this dataset, the range reported here is equal to the upper bound. Abbreviations: N = sample size; SD = standard deviation; StSkew = standardized Skewness statistic (i.e. Z-scores calculated as skewness divided by its standard error); α = Cronbach's alpha; N item = number of items in the syndrome scale. *Mean differed significantly (p < 0.01) between boys and girls.
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good fit (RMSEA = 0.038, CFI = 0.980) and none of the subsequent MI constraints (metric, strong, strict) resulted in a significant deterioration of the model fit.
Constraining the latent factor means to be identical in boys and girls did however result in significant deterioration of model fit (χ 2 diff (1) = 117.77, p < 0.001): girls scored significantly higher on somatic complaints than boys (d = 0.518).
Social problems
The poor fit of the original 11 item ASEBA model (RMSEA = 0.093, CFI = 0.908) was mainly due to four residual correlations ("accident prone" -"clumsy", "clumsy" -"speech problems", "doesn't get along" -"gets teased", "gets teased" -"not liked"): including these improved the fit substantially (χ 2 diff (4) = 656.98, p < 0.001) and resulted in an adequately fitting model (RMSEA = 0.066, CFI = 0.956). The item "dependent" was not metric invariant (χ 2 diff (1) = 26.20, p < 0.001, factor loading was higher in girls) and the items "lonely" and "jealous" failed strong MI (χ 2 diff (2) = 62.67, p < 0.001; for both items, the first threshold was lower in girls). The latent factor means were not equal between boys and girls (χ 2 diff (1) = 24.74, p < 0.001): girls scored significantly lower than boys (d = 0.218).
Thought problems
In the 15-item configural model, the items "shows sex parts in public" and "shows sex parts too much" correlated 1.00; we therefore excluded the first item from further analyses. After introducing residual correlation between the items "sleeps less" and "trouble sleeping" (χ 2 diff (1) = 405.83, p < 0.001), the baseline model fitted adequately (RMSEA = 0.049, CFI = 0.939). In metric testing, only one item ("twitching") was gender-biased (χ 2 diff (1) = 35.44, p < 0.001; higher factor loading in boys). Strong invariance testing did not result in a significant worsening of the model fit (RMSEA = 0.044, CFI = 0.942). However, the latent factor means of thought problems could not be constrained to be equal across gender (χ 2 diff (1) = 7.63, p = 0.0057): girls scored slightly, yet significantly, higher than boys (d = À0.136).
Attention problems
After introducing three additional correlations between the items "confused", "daydreams", and "stares" (χ 2 diff (3) = 1198.98, p < 0.001), the fit of the 10-item baseline model was adequate (RMSEA = 0.059, CFI = 0.980). One item ("sitting still") violated the metric invariance test (χ 2 diff (1) = 21.38, p < 0.001; higher factor loading in girls).
The latent factor means were not equal across gender (χ 2 diff (1) = 54.42, p < 0.001): girls scored significantly lower than boys (d = 0.294).
Rule-breaking behavior
The configural 17 item model fitted adequately after introducing four additional residual correlations ("drinks alcohol" -"uses drugs", "lies/cheats" -"uses drugs", "sex problems" -"thinks of sex too much", "steals at home" -"steals outside home": χ 
Aggressive behavior
The one-factor model fitted the data poorly (RMSEA = 0.098, CFI = 0.925), but introduction of eight additional residual correlations resulted in adequate fit (RMSEA = 0.067, CFI = 0.966; "mean" -"teases a lot", "destroys own things" -"destroys others things", "disobedient at home" -"disobedient at school", "stubborn" -"mood changes", "stubborn" -"sulks", "mood changes" -"sulks", "sulks" -"suspicious", "screams a lot" -"loud"). Three of the eighteen items failed the metric invariance test ("gets in fights", "mood changes/tantrums" had lower factor loading in girls, "suspicious" had a higher factor loading in girls; χ 2 diff (3) = 98.89, p < 0.001), and one item failed the test for strong invariance ("sulks"; χ 2 diff (1) = 55.75, p < 0.001; second threshold was higher in boys). The latent factor means were not equal across gender (χ 2 diff (1) = 63.23, p < 0.001): girls scored significantly lower compared to boys (d = 0.315).
Effect size calculation with and without biased items
To investigate whether biased items caused under-or over-estimation of the effect size of the difference in problem behaviors between boys and girls, we calculated the effect size d based on the regular sum score differences (including all items) and the effect size d from the unbiased sum score (without gender-biased items). Table 5 displays effect sizes of gender effects as calculated on the latent factor means (effectively based on unbiased items only), sum scores based on all items, sum scores based on only the unbiased items, and effect size differences between biased an unbiased sum scores (d). Note that the effect size of the gender differences is much more pronounced when calculated on the latent factor means, which illustrates how removing measurement noise increases signals. In three syndrome scales, the inclusion of biased items would result 
Discussion
This study used MI analysis to examine the possible presence of gender-bias in items of the CBCL. In two (Somatic Complaints/Rule-breaking Behavior) of the eight CBCL syndrome scales, the full scale proved fully MI across gender, whereas in the other six several gender-biased items were identified, consistent with a partially invariant model (13 of 103 items; 12.6%). On these biased items (e.g. "crying", "shy/timid behavior", "mood changes", "lonely", "jealous", "can't sit still", and "getting into fights"), boys and girls differed more than would be expected based on their latent scores. Remarkably, in Withdrawn/Depressed problems, the latent factor mean of boys was not significantly different from girls after excluding three gender-biased items, which is contrary to the finding reported in population-based studies (e.g. Grant and Weissman, 2007) that girls score higher on depression. This actually illustrates that results concerning gender differences in population-based samples do not necessarily generalize to clinical populations. Both internalizing and externalizing scales included biased items (4/32 and 4/35 items, respectively). Overall, differences in the effect size of gender differences based on scale scores either including or excluding biased items were negligible to moderate, varying between 0.026 and 0.146, illustrating the varying effect of the presence of biased items on composite scores.
Our results partially confirm earlier studies reporting M between boys and girls from population-based studies (see Table 1 ). Specifically, several gender-biased items identified in this study overlap with biased items reported earlier (e.g. "crying", "shy/timid behavior", and "mood changes"; Verhoeven et al., 2013; Wu and Huang, 2014; Yarnell et al., 2013) , adding to the construct validity of earlier studies where items were dichotomized. Some items such as "can't concentrate" or "feelings of not being liked or loved" were found to be MI in the current study, but resulted in gender-biased scale scores in another study (Lundervold et al., 2013) . Compared to a previous study on the psychometric properties of the CBCL in a population-based sample (Yarnell et al., 2013) , several items were found to be MI in our study (e.g. "secretive Note: The latent means are effectively based on the unbiased items only. The unbiased sum score excluded all gender-biased items and included items with low prevalence or high inter-item correlations (Thought Problems includes item 59; "show's sex parts in public"). Standard deviation provided in parentheses.
Abbreviations: N biased = number of gender-biased items in the scale; Δd = difference in effect sizes of regular sum and unbiased sum scores.
*p < 0.01; **p < 0.001.
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behavior", "demands attention", "daydreams"), whereas other items were non-MI in our study (e.g. "enjoys little", "sad"). We cautiously speculate that some items are MI in our sample in contrast to the general population study of Yarnell et al. (2013) , because of the severity of problem behavior in clinical samples. For instance, the item "demands attention" is MI in our study, whereas in the study of Yarnell et al. (2013) girls had a lower item loading than boys. This could be due to the fact that, regardless of gender, children with psychiatric problems demand more parental attention, whereas in a healthy general population boys tend to demand more attention than girls. Further, in this study "sad" was non-MI, with girls having a higher factor loading compared to boys, while "sad" was MI in the general population sample of Yarnell et al. (2013) . This could imply that in a clinical sample the presentation of psychiatric problems in girls is accompanied with more expressed sadness compared to boys. However, this lack of MI for the item "sad" could also be due to referral bias since boys are overrepresented in pervasive developmental disorders, and girls are overrepresented in anxiety disorders. In our study only the mother rated the problems of her child. However, Derks et al. (2004) found in a large community twin sample that, although the major part of the variance in problem behavior is explained by aspects of the child's behavior that are perceived similarly by mothers and fathers, part of the variance is indeed explained by unique perceptions of the child's behavior. It is possible that gender-invariance is under-or over-rated for some items in our sample, because mothers might hold different expectations regarding normal behavior for boys and girls than fathers or children themselves.
Compared to studies using the Youth Self Report (Abdellaoui et al., 2012; Fonseca-Pedrero et al., 2012) , we identified more biased items. This difference might be sample-specific: clinical samples tend to diverge more than population-based samples (Hartman et al., 1999) . Another explanation is that the Youth Self Report is a self-report instrument, while the CBCL is a parent-report instrument.
In general, girls are less often referred to the clinic than boys (Sourander et al., 2008) and presentation of symptoms in boys and girls can differ at the time of referral to a child psychiatric clinic (Kirkovski et al., 2013; Kopp and Gillberg, 1992) . Given the observed gender difference in presentation of symptoms at the time of referral, one could hypothesize that in a referred clinical sample more items might be non-MI. In contrast, however, our study demonstrates that the influence of referral-bias on MI is limited, given the significant overlap in biased-items between our study in a referred clinical sample and previous studies in population-based non-referred samples. Importantly, however, bias and absence of MI are relative concepts that are defined with respect to a certain scale/instrument in a certain population. The results of this study do, thus, not necessarily generalize to other instruments or to study cohorts of a different composition (e.g. non-clinical, different representation of clinical groups).
Implications
From this work, we know that CBCL scales contain several gender-biased items. Removal of these items yields scales that measure the same latent construct across gender once these biased items are excluded. Current gender-specific norms can be considered useful when deciding whether behavior is in the normal or clinical range because: (1) we observed large mean differences between gender groups which justifies gender specific norms; (2) the presence of gender-biased items demonstrates that gender-specific evaluation is sensible. The MI analyses, however, illustrate that some items cannot be used reliably to compare boys to girls because there is an unequal probability for one group towards a particular response. Although the overwhelming majority (87.4%) of the CBCL's items proved MI in our study, the comparisons in Table 5 clearly support the recommendation to exclude biased items when testing for gender differences (especially for the scales Social Problems and Aggressive Behavior), to assure that the comparison is fair and based only on items that have comparable psychometric characteristics in both gender groups.
A strength of this study is the use of the full CBCL, including the dimensions Social Problems and Thought Problems, which were excluded in a prior CBCL study (Yarnell et al., 2013) . Future research could investigate whether the items found to be biased in this study remain so under a different rater. In our models we corrected for age and did not compare measurement models between children and adolescents. While previous longitudinal studies support the stability of the MI assumption over development (Mathyssek et al., 2013; Willoughby et al., 2012) , we did not specifically address that question in this study. Finally, we specified residual correlations between pairs of items to obtain acceptable fit, which is in violation with the assumption of local independence (Millsap and Yun-Tein, 2004) . This problem presents a trade-off between choosing the statistical optimum (multidimensional models) and generalizability though attaining the widely used ASEBA structure. We opted for the latter to stay as close as possible to clinical practice (i.e. the use of scale-based sum scores) and follow earlier studies (e.g. Contractor et al., 2013; Cyders, 2013) . Another Measurement bias in childhood psychopathology van der Sluis et al.
limitation is that only one measure of the child's problem behavior was available. Parental perceived burden as resulting from their children's problems is a predictor of the use of specialty mental health service (Angold et al., 1998) and parental problems can influence parent ratings of their child's problems (Maoz et al., 2014) . Therefore, assessment of psychopathology in children and adolescents should include gathering data from multiple informants and cannot solely rely on parent reports (Comer and Kendall, 2004) . In summary, we showed that the CBCL is a valid instrument to measure gender differences of mother-reported problem behavior in children and adolescents from a clinical sample; while various gender-biased items were identified, the resulting bias was generally small (except for the scales Social Problems and Aggressive Behavior), and sufficient items per subscale remained after exclusion of biased items. These results, combined with results of previous studies on MI, support the use of the CBCL to measure gender differences in problem behavior in both clinical and non-clinical samples. 
